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HELD OF THE INVENTION 

l^e present invention relates to handlield tools for drivmg nails, and more particularly to a 
cost effective nail guide tool with a simple and elegant integral nail holdir^g element that holds and 
guides a naU as it is being driven into a substrate. 

BACKGROUND OF THE INVENTION 

Hammering a nail into wood, plaster, concrete, diywall or plastic, herein a substrate, 
requires that the nail be positioned properly both with req>ect to the substrate and with respect to 
the hammer, herein a driver. N^ guiding and drivmg tools (hereinafter "t^ail guides") that posrton 
a nail with respect to a substrate are known. Among those suggested through the years are the tools 
disclosed in US Patent Applications Nos. 952.571 to Lamb. 2.199,833 to Fleischman and 2.896.209 
to Hilti Th. Hilti patent in particular discloses a driving tool for driving studs, nails or fasteners 
(hereinafter referred to all as "nails"), comprising a tubular member adapted to be gripped m the 
hand, within which is guided a ram (or piston) actuated along a straight line by mechanical blows, 
e g from a hammer. The tool includes a flange arranged to rest against the material into which the 
nail is to be driven, and which prevents the tool from tilting. The exact aligmnent of the nail m the 
direction of penetration is assured by two guiding elements (rockable arms 62) bet^-een which the 
nail extends during the driving operation, and which are as remote from each other attfaebegin^^^^ 

of the drivmg operation as possible. As in the present invention, the tool in 2.896,209 accepts nails 

with heads. 

Commercial nail-guiding and driving tools are also lmo.^'n, the most relevant to the present 
invention being a tool that we will call the "HiW tool", hi contrast with the device disclosed m US 
Patent No 2 896,209, the Hilti tool lacks the mentioned tNVO guidmg elements, and works only with 
headless nails. The holdmg and exact aligmnent of the nail in the directioa of penetration is assoired 
by a longitudinal (parallel to the driving axis) concentric hole drilled into the end of the piston. The 
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headless nail is inserted into the hole, and driven into a substrate by blows imparted to the other end 
of the piston. 

A main disadvantage of the tool in US Patent No. 2,896,209 is the rather compUcated 
mechanism, wfaich includes non-fixed guiding elements. On the other hand, a main disadvantage of 
5 the oommwcial IDhi tool is the fact that it woris only with headless nails of a ^ven diameter. 
Other nail guides, disclosed for example in US Patents 952,571 and 2,199,833 require other 
additional means to hold the nail as it is being driven-m. Yet other patents, such as US Patent No. 
5,529,234, use ma^etized mataials to hold Ae nail, therefore being both complicated and working 
only on magn^c nails. 

10 There is thus a widely recogpized need for, and it would be hi^y advantageous to have, a 

simple and inejqjensive handheld nail guide tool ±at assists in the proper holding, positioning and 
guidng of a regular nail (with a head) without resorting to movable guiding elanents, magnetic 
means, or any other disadvantageous feature existing in prior art guide tools. 

15 SUMMARY OF THE INVENTION 

In an aspect of an embodiment of the present invwjtion, a nail guide includes a sleeve 
having a linear passage therethrough, the linear passage having a first aid at least partially covered 
by a flexible membrane opraative to e»g^e and hold a regular nail, and a piston slldeably aigaged 

20 in the linear passage. The flexible membrane has an opening aligned with a longitudinal driving 
axis of the piston. The opening is of a size tihat enables insertion of a nail head and that provides a 
securing hold on the nail shaft, before and while the nail is being driven into the substrate. The 
membrane is flexible enough to allow bofli insertion of a nail to Migage the piston, and removal of 
the tool fi"om the nail after the drivmg operation is completed. 

25 According to the present invention there is provided a nail-guiding device fljat assists in 4e 

proper guiding of a nail with respect to a substrate and with respect to a driver comprising a sleeve 
havmg a imear passage tnerettu-ougli, the linear passage having a first end at least partially covwed 
by a flexible membrane operative to engage and hold the nail. The nail-guiding device fiurdier 
comprises a piston slideably engaged in the linear passage and operative to transfer the impact of 



wo 2005/072D63 



PCT/IL2OO5/0O0O99 



3 

die driver to the nail in a drive-in operation, whereby tbe membrane holds and guides the nail 

throu^out flie drive in operation. 

According to one feature in tbe nail-guiding device of the present invention, the flexible 

membrane mdudes an opening that facilitates said engagement and holding of said nail. 
5 Accordmg to another feature in the nail-guiding device of the present invention, the piston 

includes a first end operatively associated with the linear passage &st end, the piston first end 

mcluding a concave surface suitable for centering a head or a headless nail. 

Accordmg to additional features in the nail-guiding device of the present invention, tbe 

membrane is fixedly attadied to the sleeve by gluing or injection molding, is made preferably of a 
10 rubber such as TPR, and the opening is round, of a size roughly matching that of a nail shaft. 

According to the present invention there is provided a hand tool for assisting the driving of 

a nail into a substrate at a drive-ln location, comprising a guiding mechanism having a flexible 

membrane guiding element; and a driving element slideably engaged in fte guiding mechanism and 

operative to drive fee nail into the substrate at the drive-in location. 
15 Accordmg to one feature in the hand tool of the present invention, the flexible membrane is 

fixedly attached to the guiding medianism and includes a substantiaUy centered opening for 

engaging and holch'ng the nail before and through the drive-in. 

According to the present invention there is provided a method for driving a naU into a 

substrate comprising the steps of providing a sleeve having a linear passage therethrough, die linear 
20 passage having a first end at least partially covered by a flexible membrane operative to engage and 

hold the nail, providing a piston with a first and a second end, the piston slideably engaged m the 

linear passage and operative to transfer the impact of a driver to the nail in the drive-in operation, 

inserting the nail head first into the flexible membrane to engage the piston at the first piston end; 

and holding the sleeve and driving the nail into the substrate by impacting the piston at the second 
25 piston end. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary non-limitbg embodiments of the invention are described m the follo>wing 
30 description, read with reference to the figures attached hereto. In the figures, identical and sinular 
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Structures, elements or parts thereof feat appear in more than one figure are generally labeled with 
the same or similar references in the figures in which they appear. Dimensions of components and 
features shown in the figures are chosen primarily for convenience and clarity of presentation and 
are not necessarily to scale. The attached figures are: 
5 Figure la shows a schematic cross sectional view of a nail guide, in accordance with an 

embodiment of the present invention- 
Figure lb shows an external view of the nail guide of Figure la; 

Figure Ic shows an isomeric external view of the nail guide of Figures la and lb, 
emphasizing the membrane side; 
10 Figure 2 shows in (a) and (b) cross sections of two other embodiments of the nail guide with 

mjection-molded membranes; 

Figure 3 shows in (a) a schematic cross sectional view and in (b) an external view of a nail 
guide with an optional accessory storage compartment and an optional level mdicator. 



15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Figure 1 shows in (a-c) schematic views of a nail guide 100 in accordance with a preferred 
embodiment of the present invention. Nail guide 100 comprises a sleeve 102 ba^dng fteretiirough a 
linear passage 104 with a longitudinal axis 106, the linear passage having a first end 108 at least 

20 partially covered by a flexible membrane 110, Inventively^ and hi contrast with prior art, membrane 
110 is operative to engage, hold and guide a regular (with head) or headless nail (see Figure 2, 
which shows a nail 112 with a head 114 and a shaft 116. Nail guide 100 further comprises a piston 
120 slideably engaged in the linear passage and operative to slide along axis 106. Piston 120 has a 
concave surface 124 suitable for engaging a nail hea4 or a nail shaft in the case of a headless-nail* 

25 Concave surface 124 may be shaped to engage a variety of diameters of nail heads or nail shafts. In 
the present invention, "concave surfece" implies any non-flat surface, e.g. a curved surface with a 
ncn infuitc mdiuj, a cylindrical bcrrc, a Cvwo, a yyimuiu wliL n icuiaiiguidr ui licjiagonai base, ew. 
The piston is prevented from penetratmg into a depth larger than a predetermined value into the 
linear passage by a safety mechanism 118. 
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In order to engage and bold a naU, flexible membrane 110 has a center opening 122 aligned 
with longitudinal axis 106. and therefore piston 120. Membrane 110 and opening 122 are best seen 
in the isomeric view of Figure Jc. Opening 122 is of a size that enables insertion of a nail head or 
shaft (for headless nails), usually using a limited force. Hie opening provides a securing hold on the 

5 nail shaft before and while the nail is being driven into a substrate 150. In other words, the opening 
has preferably a radius slightly smaller than the shaft of a nail intended for use. so that it provides a 
moderately tight hold for the shaft, but stUl allows msertion of a nail head (when present) that is 
larger than the shaft Preferably, the opening is substantially round. TTie material is flexible enough 
to help opening 122 to expand and allow a nail head to pass through and engage concave surfece 

10 124. The material of the membrane is preferably a rubber such as a thermoplastic njbber (JPR) but 
may alternatively be another rubber, polymer, flexible plastic, eto. The membrane is also flexible 
enough to aUow removal of the tool from the nail after the driving operation is completed, simple 
by puUmg the sleeve away from the substrate. Optionally, the membrane may have at least one slit 
(not shown) intersecting the opening and aiding in the nail insertion and removal. This is referred to 

15 herein as a "slit opening." Exemplarily, the membrane thickness may vary between 0.1 and Smia, 
preferably between I and 3mni, and most preferably around 2nmi. 

We emphasize that the radn inventive aspect of the nail guide of the present invention vs. 
all similar prior art tools Ues in membrane 110 as the nail holding and guiding element Unlike the 
ffilti tools, which require either mechanical guiding elements added to the sleeve (as in US Patent 

20 No. 2.896,209) or can use only headless nails, out tool has only the membrane, fixedly attached to 
the sleeve, as the element that fulfills the holding function, and which guides the naU in cooperation 
with concave surface 124 of the piston. This also contrasts with magnetic tools, in which a nail is 
basically held only by tiie piston. 

Sleeve 102 has a first end 130 and a second end 132, which, in the embodiment shown, are 

25 substantially solid. The end sections may each have a flat 140 for stabilizing the tool when it Ues 
on a surfece. Flat 140 may also be used as a support surface for tilting 4e tool to allow nail 
insertion into the substrate at an angle different tlian 90 degrees. Membrane 110 may be fixedly 
attached to first end section 130 by any attachment means such as glue or injection molding. In the 
embodiment sho^vn in Figure la, end section 130 has a recess 134 for positioning membrane 110 so 

30 that it does not protrude from the sleeve beyond a substantiany flat surface 136. Recess 134 may 
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extend deeper into end section 130 than a predetermmed thickness of 4e membrane. In the 
embodiment of Figure 1, the membrane is glued to the recess, and covers partially first end 108. 
As in other nail guides, e.g. the Hilti tool, surfece 136 is substantially perpendicular to axis 106. 
allowing posHioning of the nail guide on substrate 150 so that the nail is driven peipendiculaily 

5 into the substrate. The driving action is similar to that of oAer nail guides, and can be understood 
by reading for example die description in US Patent No. 2,896,209. 

Examples of naU guides with mjection-molded membranes are shown in alternative 
embodiments in Figures 2a and 2b. Each of the embodiments (2a and 2b) also has s^arate views of 
die membrane. Tbe particular membrane shape shown is exemplary. Thus, a membrane 152 in (a) 

10 is shown having a center round and sunken section 154 with an opening 156, vwth an external 
perimeter 158 adapted to the perimeter of end section 130. A membrane 160 in (b) is sho^vn having 
a central round section 162 with an opening 164, and eiglit aiichoring side lobes 166 tfiat wrap 
around end section 130. It will be apparent to anyone skilled in die art that die membrane may 
have a differendy shaped central section, differentiy shaped side lobes, and a different number of 

15 lobes, and still fiilfill its key role. 

Figure 3 shows in (a) a schematic cross sectional view and in (b) an external view of a nail 
guide widi an optional accessory storage compartment 170 and an optional level indicator 172. 
Compartment 170 is formed in end section 132 and may be used to store nails as well as odier 
accessories, e.g. picture hangws. It may have a transparent cover 174 tiiat allows die storage 
20 contents to be seen from die outside. The cover is removable, providmg access to die stored 
accessories or nafls. TTie level indicator may be used as a regular indicator tool, for example in a 
horizontal positioning of a picture ndled to the walL 

The external shq>e and texture of die sleeve, and in particular its handle, may be any shape 
diat it is comfortable to hold by a human hand. The figures show a particular shape, but odier 
shapes may be equaUy suited. For example, die material of die sleeve may be any solid material 
such as a hard rubber, a metal, wood, plastic, etc. The sleeve may be made of one or more parts. In 

epr.Pr«i «nv chanp. mfltpnal «t»H mnctninrinn nt rt>« slfwvp rjm hft iiseat. nmvuieci the sleeve Cart 

4^ .... ^ . * . 

guide die piston along its lengdi axis to drive die nail into die substrate as described. The sleeve 
texture may be smoodi, rough or patterned as shown, to improve die grip by a hand. 
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me piston is preferably made of a metal, e.g. aluminum, iron, steel, and stainless steel, 
which is little affected by the impact of a driver. However, as it would be clear to anyone skilled in 
the art, the piston may be made of other materials such as hard plastics and composite materials, 
which can withstand the impact of a driver without significant self-damage. 

The concave surface of the piston has a sh^e and size suitable to accept and guide a variety 
of naU heads. Moreover, pistons with a variety of different concave surfeces (but a conunon 
external diameter that fits inside ihe sleeve to produce a smooth relative movement) may be 
interchangeably used with the same sleeve to drive in nail of various sizes. Furthamore, the 
concave surface may actually be a cylindrical hole concentrically bored mto the piston as in the 
Hilti tool operative to accqjt a headless nail of appropriate diameter, or a truncated pyramid. 

All patents mentioned in this specification are herein incorporated in their entirety by 
reference into the specification, to the same extent as if each individual patent was specifically and 
mdividuaUy indicated to be incorporated herein by reference. In addiUon. citation or identification 
of any reference in this appUcation shall not be construed as an admission that such reference is 
available as prior art to the present invention. 

nie present invention has been described using non-Umiting detailed descriptions of 
embodiments thereof that are provided by way of example and are not intended to limit the scope 
of the invention. It should be understood that features and/or steps described with respect to one 
embodiment may be used with other embodiments and that not all embodiments of the mvention 
have all of the features and/or steps shown in a particular figure or described with respect to one of 
the embodiments. Variations of eriibodiments described will occur to persons of the art 

Furthermore, the terms "include", "comprise." "have" and iheu: conjugates, shall mean, 
when used in the disclosure and/or claims, "comprising but not necessarily limited to." 

It is noted that some of the above described embodiments may describe the best mode 
contwnplated by the inventors and therefore may comprise stnicture, acts or details of structures 
and acts that may not be essential to the invention and which are described as examples. Structure 
and acts described herein are replaceable by equivalents, whidi perform the same ftnction. even if 
the structure or acts are different, as knom in the art. Tberefore. the scope of the invention is 
limited only by the elements and limitations as used in the claims. 



